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Hx>6prrcHHc otbocktc* k MerajuK>oopa(5oTKe, 
opeAnasiavHo ana o6p*0oncn orm«pcnift b Tpy 
Gtx n Moxer 6tm ncnanvmiao up* okoito* 
Tejajroi oopaoonce muDounnneacRX oTBepciHi 
ipyfi Ana ncaponReBMO- a tobhtirhhx jwtb- 
net McroaoM niwJwpMmKOHHore nporwuBtrow 

OtOpHOBtMXJl). 

HsBBcren KHcrpyMeia jwa pB3«a<ni Tpyfl. co- 
oapxainxfl cryncmiTyw onpaaicy c Hinpccco- 

BBMKMMH ftt HM flC^OpMKpyWUHMK KOHMtWH. 

as oca onpABKH BNnomteita mumHapmecaca* 
pacToqxa, b CTemcaa onpaBKB - pajpammie 
otBtpcntJi, hs Topoa* Konea - pwnuJMWO 
iu3M» coo6mBiotufiec4 c oTwpcnuMB ocpaBKX, 

HBCTpyMCHT CHBOXeH CHCTCMOU nOflMH ptOCWCt 
XMOKOCTH B o6pB30B2HHblC OTBCpCTfUfMH * HB3B- ' 
MB KBMAJTbl [1]. 

Pi3acmncm>H0H cmsjkoh Mettjty noBepxHOcrwo 
Tpyota r pa6oviMM kojuuimm np* pa6ore 3Tt> 

rO KHCT pyMC HTB fTBJlHtlCSl fiapOBOM CJK>H, Of> 

pajymcuKHCJ! b peiymTaie narpcBa pa 60 'KM 
Bouxxocnf b nonocTM HHcrpyMCKTa no TCMne- 
patypw riapoofipasoBaHHa, oh paGoTaer tojti>ko 
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mo npcoBipHTCxttRO HarperoMy ao TeMnepatypw 
ropjnero ac<J>opMHpoBaHJW Merajma jpyfiu. 

HeflOCWTKOM, TTOro HMCTpyMCHTB BBJIBCTCH 

to, no ww nonroTOBKB k pa6ore oh tpe oy- 
er BapajQcn jpa0o«KH bouococtmo nonocni a 

1 npeABapareiibHoA pasaaiH saxonHoro Korau 
TpyoBU Ha Buxoxie R3 TpyCw nocjie okoito- 
KHJf npooecca paanavi BucrpyMCHT HarpcBacTCB 
no TCMnepaTypw Bboue napooopeaoBarow pa6o- 
<kA BoiAKOcm, TfO Bbt3UBacT onpeflcneHHwc 

10 neyjaoOciBB npa iKcruTyaTaixRH. Totooctt. o6pa- 

60TKM OTBCpCTHH TaxKM HHCTpyMCHTOM HCBfcH 
COKBff* 

Ufjtt KJoGpeTerow - noBWUiCHHC Ka^ccTBa 
oopaoonai. 

15 IlocTaBflCHHaji uen* nocTMracTCB tcm, hto h> 
BecTHbiH HHCTpyMCHT. concpBcaiUHM nojiyw on- 
paBiey c HacaJiccHWbiMH Ha «ee ne^opMnpyio- 

1UKMH 3 J1C MC HTaMB , B CTCHKaX KOTOpOH BSinOrt- 

hchu paiwajibHwe otbcdctwi, a wa Topuax 
10 flc<J>opMHpyioiuHx 3jicmchtob» o6pafueKiibn< OHMM 
k flpyroKfy, - panHajanbic na3bi, a i3**e ho- 
towhx pa6oqcfii wtucoctm ohh nooa^H cc b 

06pB30B8HHMC OTBCpCTIWMH H naiaMM KaHSHbl, 
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CHaO*CH cM0HTKpoB3inn»iM b pacTo<nce onpaB- 
kh c B03MO)W!ocnio occboto ncpcMriucHHB no 
nwM unoKOM c nopuiMCM, Ka napyacHOH no- 
bcpxhocth KOtoporc Buno/mena KOAbiKBa* npo 

TOMK8, COCnHHCHHW C nOJIOCTblO UITOKa H C 5 

oaiimm H3 pajwajaHbix OTBcpciKM onpaBKH, a 
nonocrb anoKa cocnmccHa c hciotomkom pa6o- 
qCM *HAKOCTH, B KaieCTBC KOTOpOH Kcnonb30- 
Bana cMa3MBawiuaji acHAKOCTb. 

Ila <iepTe*e noicasaH o6uikh bha npcjuiarae* 10 
Moro HHcrpyMCHTa, pa3pe3. 

MHcrpyMCHT conep*HT KopnyoonpaBKy 1, no 
och onpaBKH BbmomicHO ujurraiApHnecKoe ot- 

BCpCTHC C pa3MCUI€HHMM B HCM nOABIWCHblM 

3ncMCHTOM - noiiwM iutokom 2 c nopumeM, 1$ 
BbmomieitKbiM woaho co iutokom. Ha nopui- 
ne BbmomicHa KonbueBaa npotowa e f cocah- 
iinauui c noJiocTbio e nnoKa. B creKxax ortr 
paBKR npcjiycMOTpeHbi pajwajibirbie otBcpcnw 
a tuiH nonBona cMa30Wofi jkmakocth k na3aM w 
6 lia TOpitaX flC<J>OpMHpyTOUIHX 3J1CMCHTOB 3. 
LJtok, ycraiiOBJKHHMH c boimokhoctik) bo> 
b paTno-nocrynaicjibHoro j&wxewtR b nonocni 

OnpaBKH OTHOCHTeJIbHO paAHaJIbHbTX OTBCpCTHM 

b crcirxax, npcnenoBaTcnbHO pacnpcucnnct no- |$ 

TOK CMa30HH0H 3KHAXOCTH K 30HaM o6pa60TKH. 

Pa6o«me 3ncMCHTbi 3 c yB cmnHBaiouoiMHcii 
k BbtxoAy nnaMCTpaMH nocaaccHW Ha njunma- 
pKMecxyio tacTb onpaBKH, iuiothoc npHxarae 
Apyr k npyry pa6o*wx 3ncMcnroB « yAcpacaHHe^ 
kx b raxoM cociouhmh o6ccncwBacTOi rafiKod 
4, HaBiiHHHBaKMircHOi Ha nepeAHioio «tacn on- 
paBKH* 

PaooTy HHCTpyMCHTa mohcho npocjieAHTb Ha 
rrpHMcpc o6pa6oTKH OTBvpciHH AHaMerpoM 
70^*mm npn npoTHnraaKHH sarotoBKH H3 tpy* 55 

6bl C AJtaMCTpOM OTBepCTHH 67 MM H TOOTD* 
HOH CICHKH 10»5 MM, MaTCpHAn - AHpKOHHH- 
HHodHCBblH OTOB MapKH 3-125. 

06pa6oTKa npoH3BOAHrc* Ha BeprHxaJibROM 
npcccc MOflCJOi 11-6370 c yaumeM 100 tc c 
HiicrpyMCHT 3aKpcnjwcicH b BcpxHcfi Tpascp- 
cc npecca, oTBepcme b Tpy6e pasAawr Ha 
pa3Mep 70 f °' fl ?cM c HaoopoM paooro 3jicmch- 
tob Si napy^KHbiMH HHaMetpaMH cootbctctbchho: 
67.50; 68,75,7035; 70,55; 70.06 + 70,08 mm. 45 
IlpH o6pa6oTKc HapyTKHMH EHaMerp Tpy6w yBe- 
juroiBacTCH ao 90 mm, ynpyra* ycawa coctbb- 
jwct 0,47 - 0,52 mm, Bcmrnma ynpo«meHHO- 
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ro caoii - 1000 1100 mkm, n P n UBH*e- 
huh MHCTpyMCHta biih3 npn nonxonc k scpx- 
HeMy Topuy saroiOBKH 5 b uitok nocTynacT 

CMa30HJia* >KH/lKOCTb (M3CJ10 HHHyCTpHaJlbHOC 

20-30), KOTopafl HanpaB/mcTCH Mep€3 paAHajrir 
iaie oTBcpcTHH b onpaBKC k paflHanbHMM na- 
3aM Ha Topuax ncpBoro Ac^opMHpywmcro 
3jiGMCHra« npH nocJicflyiomeM rbh^chmh HHcrpy- 

MCHT3 BHH3, UTTOK OCpCMCUiaCTCH BBCpX H 

nocncflOBaTenbHO pacnp^flejinei cMaaowyio wuv 

KOCTb K fle<t>OpMHpyi0UlHM 3JieMCHTaM. flpH 06- 

pamoM xow HHCTpyMCHTa uitok B03BpaiuaeTC« 

B IWXHCC HCXOHHOC nOHO)KCHHe, ACTaJIb H3BJ1C- 

KacTca H3 onopHoro craKam h uhkh noBTopa- 

CTCK. 

3kohomhmcckhht 3<M>CKT ot Hcnonb30BaHHH 
npcAnaracMoro HHCTpyMCHTa npn H3roTOBncHHH 
komtuicktb actIjich na annapftT cocraflnflCT 
50 Tbic* pyo\ 3a wer yMeHbtucHJw npHnycKoa 
npn oKOOTaTcnbHOH o5pa6oncc H aaMeHbi one- 

pBQHH paCTOWH OTBCpCTWI Ha HC(|>OpM3UHOH- 
HOe npOTRTHBaHMC 6>3 CHHTHJI MCTaAJia. 



OopMyJia H306pCTCHHH 

HHcrpyMCHT fw* xoaoahoh paanaqn Tpy6, ooacp- 
)fcauiHH nojryio onpasKy c naca^cHHbiMH Ha HC< A^ 

^OpMHpyKnZHMH 3/ICMCHTaMH, B CTCKKaX KOTO- 
pOH BboionHCHbi paflHajtbHwe otbcdcthji, a Ha 

TO pUS X Ac4>OpMHpyiOU0lX 3JICMCHTOB, 0<5paiACH- 

hwx oahh k ApyroMy - paAHanbHwe najw, a 
Taxxce hctowhk paGoncA jkhakocth aah nona- 
w ee b o6pa30BaHHbte otbcdctkhmh h naaaMH 
xanajTbi, otAHiaiomHH'cii tcm, 
tno, c ucjibio noBbiuieHHfl Ka^ccrea o6pa6otKH, 

OH CHaGaCCH CMOHTHpOBaHHWM B nOJlOCTH OO- 
paBKH C B03M03KnOCTb» OCCBOrO HCpCMCUlCHlW 

no/ibiM uttokom c nopuiHeM, Ka napyxHOH no- 

BCpXHOCTH KOTOOOrO BbHIOHHCHa KOJTbUCBail npo- 

TO<oca, cocAHHeHHan c nonocrbw urroKa h c 
oahhm H3 paAHaJTbHbrx oTsepcTHH, a nonocTb 
urroKa cocAHHcna c hctowhkom paooicfi kha- 

KOCTH, B Ka»lCCTBC KOTOpOH HCnOJlb30BaH3 CM3- 

3bIB8K>IUa>I )KHAKOCTb. 

Hctowhkh HH<))OpMaU>1H, 
npHHHTbIC BO BHHMaHHC npH 3KCnCpTH3C 
1. ABTOpCKOC CB HACTe J1MTTBO CCCP N* 614862, 

kji. B 21 O 41/02, I3.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and maybe used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 



959878 
3 

is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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